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1.  State  Navier*  Stokes  equation. 

2.  Define  capillarity. 

3.  Define  stream!  ine  a nd  path  3 ine. 

4.  The  absolute  pressure  in  a liquid  of  constant  density  doubles  when  the  depth  is 
doubled.  State  tme  or  false  and  justify  the  answer. 

5 . What  are  th  e basi  c assu  m ption  s i n the  derivation  of  Bernoul  li 's  equati  on? 

6.  Write  t he  primary  d imen  s ion  s of  a . power  b.  u n iversal  ideal  gas  con  stant  RL . 

7.  If  velocity  distribution  in  laminar  boundary  layer  over  a flat  plate  is  assumed  to  be  a 
second  order  polynomial  u = a+by+cy*  determine  the  'Constants  using  necessary 
boundary  conditions. 

fl.  Define  equivalent  length  for  minor  loss  in  pipe  flow.  How  is  it  related  to  minor  loss  co- 
efficient? 

9.  Choose  whether  the  following  statement  is  true  or  false  and  justify  the  answer.  “At  the 
pum  p's  free  deli 'very  efficiency  of  the  pum  p is  zero". 

1 0.  D raw  fh  e in  let  and  outlet  veloc  fry  diagram  of  Impu  Ise  tu  rbine. 

GROUP  IE  Marts:  5 * II  = 60 

1 1 . Derive  t he  steady  flow  energy  equation . 

12.  A conical  pipe  10  cm  inlet  diameter,  20  cm  outlet  diameter  and  100  cm  long  is  placed 
horizontally.  The  velocity  over  any  cross  section  niay  be  considered  to  be  uniform. 
Determine  the  local  and  convective  acceleration  at  a section  where  the  diameter  is 
IS  cm  for  the  following  cases,  a)  constant  inlet  discharge  of  0.2  rafts.  b)  inlet  discharge 
varying  linearly  from  0.2  rift's  to  0.4  rafts  over  2 seconds.  The  time  of  interest  is  at  t=1 
second. 
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13.  A lags  reservoir  supplies  water  for  a community.  A portion  of  the  water  supply  system 
is  shown  below.  Water  is  pumped  from  the  reservoir  to  a large  storage  tank  before 
being  sent  on  to  the  water  treatment  facility.  The  system  is  designed  to  provide 
1310  U's  of  water  at  26*0  From  B to  C,  the  system  consists  of  a square  edged 
entrance,  760m  of  pipe,  3 fully  open  gate  valves,  four  45*  elbows  and  two  OQ*  elbows. 
Gauge  pressure  at  C is  107  kPa.  The  system  between  F and  G contains  760  m of 
pipe,  two  fully  open  gate  valves  and  four  90sebows.  The  pipe  is  made  of  cast  iron  and 
506  mm  in  diameter  throughout.  Calculate 

a.  average  velocity  in  the  pjpe 

b.  gauge  pressure  at  F 

c.  power  input  to  the  pump.  Take  efficiency  of  the  pump  as  60%. 


14.  A Kaplan  turbine  develops  24.65  MW  power  at  an  average  head  of  30  m.  assuming  a 
speed  ratio  of  2,  flow  ratio  of  0.6,  diameter  of  the  boss  equal  to  0.35  times  the 
diameter  of  the  runner  and  an  overall  efficiency  of  00%,  calculate  the  diameter  and 
speed  of  the  turbine. 

15.  Air  is  flowing  over  a smooth  flat  plate  with  a velocity  of  12  m;s.  the  length  of  the  plate  is 
1.1m  and  width  0.0  m.  if  laminar  boundary  layer  exists  up  to  a value  of  2 x 1 (f , and 
kinematic  viscosity  of  air  is  0.15  stokes,  find  a.  the  maximum  distance  from  the  leading 
edge  upto  which  laminar  boundary  layer  exists:  b.  maximum  thickness  of  boundary 
layer, 

16.  Th  e flu  id  dy  namlc  c haracteri  sties  of  a go  If  ba  II  are  to  be  tested  u si  ng  a model  i n a wind 
tunnel.  Dependent  parameters  are  drag  force  and  lift  force  on  the  ball.  The 
independent  parameters  should  include  angular  speed  w , dimple  depth  d,  ball 
diameter  D,  'velocity  V,  density  p and  viscosity  p.  Using  method  of  repeating  variables, 
determine  suitable  dimensionless  parameters  and  express  the  functional  dependence 
among  them.  A golf  pro  can  hit  a ball  at  73  m's  and  w = 300tr  r/s.  to  model  these 
conditions  in  a wind  tunnel  with  maximum  speed  of  24  m/s,  what  model  diameter 
should  be  used?  What  should  be  the  angular  velocity  of  the  model  if  the  diameter  of 
the  standard  golf  ball  is  42.6  mm? 
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Write  the  Alphabet  of  your  choice  art swer  for eac h question  in  the  space  provided  in 
the  Main  An  swer  Booh 

{Do  not  attach  this  question  papa- a long  with  the  Main  Answa-  Booh) 


IV) 

V) 
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A flow  in  which  each  liquid  partble  has  a definite  path  and  their  paths  do  not  cross 
each  other  is  called 

A)  steady  flow  B)  uniform  flow  C)  streamline  flow  D)turbu lent  flow 
Cavitation  is  caused  by 

A)  high  velocity  B)  low  barometric  press uie 

C)  Ih  igh  press  u re  D)  low  press  u ie 

In  a turbulent  flow  in  a pipe 

A)  shear  stress  varies  linearly  with  radius 

B)  flu  id  particles  move  in  straight  lines 
G)  head  loss  varies  linearly  with  flow  rate 

D)  Reynolds  number  is  greater  than  10QO0 

Fbwoccurring  in  a pipe  line  when  a valve  is  being  opened  is 
A)  steady  B)  unsteady  C)  laminar  D)  vortex 

Non  u n iform  flow  occ  u rs  when 

A)  direction  and  magn  itude  of  vebcity  at  all  points  are  identical 

B)  velocity  of  successive  fluid  particles  at  any  point  is  same  at  successive  periods 
of  time 


C)  magn  itude  and  direction  of  velocity  do  not  change  from  point  to  point  in  the  fluid 

D)  ve  be  ity , press  u re  changes  from  po  int  to  po  int  in  the  f I u id 

VI)  To  replace  a compound  pjpe  by  a new  pipe,  the  pipes  will  be  equ ivalent  when  both 
the  pjpes  have  same 

A)  length  and  f bw  rate  B)  diameter  and  flow  rate 

C)  head  bss  and  f bw  rate  ID)  length  and  head  bss 

VII)  It  cohesbn  between  molecules  of  a fluid  is  greater  than  adhesbn  between  fluid  and 
glass,  then  the  free  level  of  flu  id  in  a dpped  glass  tube  will  be 

A)  h ig  her  than  the  s u rface  of  the  liqu  id  B ) same  as  t he  su  rface  of  the  I iqu  id 
C)  bwer  tha  n the  s u rface  of  th  e liq  u id  D)  u npredictable 

VMS)  Surface  tensbn 

A)  decreases  with  fall  in  temperature 

B)  is  also  known  as  capillarity 

C)  is  a funetbn  of  the  curvature  of  the  interface 

D)  acts  in  the  plane  of  interface  normal  to  any  line  in  the  surface 

IX)  in  series  pipe  applicatbn 

A)  energy  gradient  remains  same  through  all  the  pipes 

B)  hydraulic  gradient  remains  same  through  a!  the  pipes 

C)  head  bss  is  same  through  all  the  pipes 

D)  total  head  loss  is  the  sum  of  individual  head  bss  through  each  pipe 

X)  Atmospheric  pressure  held  in  terms  of  water  column  is 

A)  7.5  m B)  10.30  m C)  0.81  m D)  8.5  m 
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